The purpose of this research was to determine the effect of adding cilembu sweet potato starch (1-6 %) and storage time (2, 4, 6 weeks) on physicochemical and microbiology of synbiotic yoghurt ice cream. The research methodology used was experiment laboratory. The first experiment was designed by Completely Randomized Design (CRD) using 7 treatments and 4 replications, while second step was designed by CRD using 4 treatments and 4 replications. Data were analized by Analysis of Variance (ANOVA) and continued by Duncan's Multiple Range Test (DMRT). Determination of the best treatment used Effectiveness Index, which has been modified. The result of first step showed the best treatment is the addition of cilembu sweet potato starch 3% with value 5.400 log10 cfu. 
INTRODUCTION


Yoghurt is produced from fermented milk with the addition of starter. Yoghurt starter consist of Lactic Acid Bacteria (LAB), may include Lactobacillus bulgaricus, Streptococcus thermophilus [1] and Lactobacillus acidophilus. During the fermentation process, LAB will hydrolyze lactose into its constituent compounds, glucose and galactose [2] . Metabolism of sugars will produce energy and organic acids, such as lactic acid, citric acid and others. The acid formation will cause a decrease in pH [3] . Addition of cilembu sweet potato starch can increase total LAB. The increase in total LAB will cause a decrease of pH due to a growing number of lactose-hydrolyzed LAB become acidic. The growth of pathogenic bacteria is inhibited due to the acids formed.
Yoghurt can be processed into yoghurt ice cream that can be modified by the addition of cilembu sweet potato starch as a prebiotic, which is known as the synbiotic yoghurt ice cream. Synbiotic ice cream is a product that should be stored in freezing conditions, while the viability of LAB will be decreased when stored at freezing temperatures. Thus, it should be added with cryoprotectant to minimize the loss of viability of LAB. One of the cryoprotectant that can be used is cilembu sweet potato starch.
Cilembu sweet potato starch contains oligosaccharides which were not digestable to the human intestine [4] . Cilembu sweet potato starch has high oligosaccharides at ±0.272%, while purple sweet potato at ±0.126% and white sweet potato at ±0.099% [5] . Sweet potato`s oligosaccharides as a prebiotic potential, so it could support the growth of Lactobacillus [6] . Streptococcus thermophilus started the fermentation process by breaks down the lactose into glucose and galactose. Lactobacillus bulgaricus will change monosaccharide into lactic acid. Lactic acid bacteria are capable of producing exopolysaccharide (EPS).
Exopolysaccharide is a polysaccharide that excreted by bacteria, fungi, or algae and found on the outside of the cell wall. Exopolysaccharide composed of two polymers, heteropolysaccharide and homopolysaccharide. Heteropolysaccharide is a polysaccharide composed by several types of monosaccharides. Homopolysaccharideis a polysaccharide composed of a single type of monosaccharides [7] . Exopolysaccharide of LAB is heteropolysaccharides with straight and branched chain repeating units of tetra-heptasaccharides [8] .
Starch composed of amylopectin molecules have a high water absorption capability [9] (Dewi et al.) it can increase the viscosity of the synbiotic yogurt ice cream. Synbiotic yogurt ice cream will have a low melting rate when the viscosity was high. Branching chains of amylopectin molecules related through α-1.6 group that really solid [10] , so its lead to decrease of overrun due to current processing and freezing in the ice cream production, the air is hard to get into the ice cream mixed (ICM).
Based on this, it is necessary to make a research about the addition of cilembu sweet potato starch 1-6% (v.w -1 ) and 2-6 weeks frozen storage (-18°C). Previous research suggests that the addition of cilembu starch as much as 1-3%, with a concentration of 3% gave the best results against the total of LAB. Thus, further assumption that the addition of 3% is a maximum point for bacterial growth, thus it is necessary to increase the concentration of cilembu starch. The addition of cilembu starch limited to 6% related to the texture of synbiotic ice cream. The maximum value of total solids in ice cream is 42%. Storage for 2-6 weeks conducted to determine the quality of synbiotic ice cream, whether LAB is able to survive after being kept frozen for up to 6 weeks, and determine the decrease of LAB. Every stage of the research tested a total LAB, pH, EPS production, microstructure, viscosity, melting rate and overrun.
MATERIALS AND METHODS
The materials consisted of yogurt (fresh cow's milk was derived from the Mitra Bhakti Makmur Cooperative, Junrejo-Malang. Starter derived from the House of Yoghurt Junrejo-Malang. Other ingredients are cilembu sweet potato starch (sweet potato from Karangploso, Batu), sugar, full cream milk powder (Dancow brands), and emulsifiers (Quick brands).
Starch Isolation Procedures
Sweet potatoes was peeled, shredded, and then mixed with water (ratio 1 kg : 1 liter). Then filtered with deposited for 8-12 hours. The water was separated from the starch sediment. The wet starch dried under the sunlight, then mashed with spoon.
The method used was laboratory experiment with completely randomized design (CRD), 7 treatments and 4 replications with the addition of starch P 1 (1%), P 2 (2%), P 3 (3%), P 4 (4%), P 5 (5%), P 6 (6%). Frozen storage time used 4 treatments, i.e. T 0 , T 1 (2 weeks), T 2 (4 weeks), and T 3 (6 weeks) in 4 replications.
Data Analysis
The observed variables were total LAB, pH, EPS, microstructure using Scanning Electron Microscopy (SEM), viscosity, melting rate and overrun. Data were analyzed using ANOVA and Duncan's Multiple Range Test. The qualitative data were analyzed descriptively. Determination of the best treatment used Effectiveness Index [11] which has been modified.
RESULT AND DISCUSSION
The quality of synbiotic yoghurt ice cream in terms of physicochemical properties and microbiology can be seen in the Table 1 and 2.
Total LAB
ANOVA showed that the addition of cilembu sweet potato starch with different concentration on synbiotic yoghurt ice cream provide highly significant difference (P≤0.01) of the total LAB. The addition of cilembu sweet potato starch 3% produced highest value of total LAB, i.e. 5.400 log 10 cfu.mL -1 . Enhancement of total LAB occurs on the addition of cilembu sweet potato starch 1-3%. The addition of cilembu sweet potato starch 4-6% decreased the total LAB. The addition of cilembu sweet potato starch 6% produced the lowest total LAB, i.e. 5.291 log 10 cfu.mL -1 . The addition of 6% starch inhibit the activity of LAB compared to the addition of starch 3% with the same number of additional starter (3%.L -1 of milk). It indicates that LAB is less capable of hydrolyzing starch because starch concentration was higher than LAB, causing LAB urgency and decreased activity, conversely to the addition of 3% cilembu starch.
Increasing total LAB happened because the addition of cilembu sweet potato starch in yoghurt fermentation that used by LAB to support their activities and growth. Cilembu sweet potato starch have a high oligosaccharides [5] . Oligosaccharides is not digestable by human because the absence of α-galactosidase enzyme. Thus intestinal bacteria ferment it and produce gas, e.g. H 2 and CO 2 [6] , therefore oligosaccharides used better as a prebiotic for LAB. Previous studies mentioned that fermented yoghurt enriched with sweet potato produce fast growth speed of LAB and doubling total LAB for 0.5880.h -1 and 6.0985 times (10% orange sweet potato), 0.5589.h -1 and 5.6837 times (10% purple sweet potato), 0.4510.h -1 and 5.5671 times (10% white sweet potato) [12] . From the results of these studies, this research is fairly good because we used orange sweet potato starch as a prebiotic. Analysis of variance showed that different frozen storage times on synbiotic yoghurt ice cream provide highly significant difference (P≤0.01) of the total LAB. Growth of LAB will be slower under the temperature of 10°C [13] . The higher difference temperature of storage and optimum temperature growth of bacterial, will further slowing the growth of LAB, ultimately there is no growth anymore [14] . The longer storage time in freezing temperatures, the lower of ability of LAB to live, thus the quality of the synbiotic ice cream will decline in terms of the presence of LAB; whereas the fermentation product should contain sufficient LAB that are beneficial for health.
ISSN
One study suggested that the ice cream with the addition of Lactobacillus bulgaricus and Streptococcus thermophillus had average viability of LAB for 22.1x10 8 cells.mL -1 . After being frozen stored for one month, the average viability of LAB decreased into 6.15x10 8 cells.mL -1 [14] . Ice cream contained Lactobacillus acidophilus stored for 5 weeks at a temperature of -29°C, decreased viability of LAB from 1.0x10 8 cfu.mL -1 to 4x10 6 cfu.mL -1 [15] . That study showed that the storage time of ice cream at freezing temperatures can reduce the viability of LAB, because the longer LAB live in freezing temperatures which is not an optimum temperature for LAB growth.
Cause of bacteria death due to low temperatures was cell damage. Cell damage arises from changes in osmotic pressure. Crystallization of water will trigger the solution becomes viscous, thereby causing osmotic damage [13] . Crystalline form of taper and large crystal size can cause bacterial death.The formation of ice crystals can destroy bacterial cell walls, thus cell death can occur. The longer storage, the more ice crystal formed so many bacterial cells are damaged and lower the viability.
Cells undergoing frozen storage process requires a cryoprotectant to prevent cell damage. Cryoprotectant materials used in the research is a Cilembu sweet potato starch, its use will reduce adverse effects. During the frozen storage decreased in osmotic and the formation of ice crystals will occur around the medium but not inside the cell. Cryoprotectant can be divided into two, penetration and nonpenetration [16] . Sweet potato starch can be categorized as non penetration cryoprotectant because it is not able to penetrate into the cells, but only protects the inside of the bacterial cell membrane, thus stabilizing the membrane against freezing damage. The freezing process can reduce up to 1 log cycle of bacteria [17] , but from the results obtained in total LAB does not decline until it reaches 1 log, this indicates that the starch is able to carry out their duties as cryoprotectant.
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The results of ANOVA showed that the addition of Cilembu sweet potato starch with different concentration on synbiotic yoghurt ice cream provide significant difference (P≤0.05) of the pH values. The addition of starch 3% produced lowest pH value, i.e. 4.322. Changes in pH value were influenced by the activity and growth of LAB. The addition of cilembu starch 3% produced the highest value of LAB, 5.400 log 10 cfu.ml -1 . The more number of LAB, the more acid is produced, so that the pH decreased.
Lactic acid bacteria are capable of producing pectinolytic and cellulolytic enzymes that can destroy the cell walls of the starch [18] , resulting differences in concentration. Lactic acid bacteria have a high concentration after releasing the enzyme and starch had low concentrations after their cell wall destroyed. This causes the LAB could hydrolyze starch and lactose. Lactose hydrolyzed into its constituent compounds, galactose and glucose, whereas raffinose and stachyose (sugar derived from starch) is hydrolyzed by the enzyme α-galactosidase into galactose, glucose and fructose [2] . The metabolism of sugar in the form of organic acids, such as lactic acid, citric acid, and others which resulted decrease in pH. The addition of prebiotics is able to accelerate the process of acid formation, thus lowering the pH due to high activity and growth of LAB. One study suggested that fermented soy milk ranging from 4, 8, 12, 16 and 20 hours will be decreased pH. From pH control at 6.7 to 4.6 at the end of fermentation, comparable to total lactic acid produced, from 0, 11% to 0.31% [3] .
Analysis of variance showed that different frozen storage times on synbiotic yoghurt ice cream provide no significant difference (P≥0.05) of the pH values. In freezing conditions, the metabolism occur in very slow cycle, thus the change in pH that appeared was very small, only 0.003 to 0.025. Change of pH is influenced by the activity of LAB. In this research, decreased of total LAB occurs in small quantities, because of the addition of starch which act as a protective material for LAB. Changes in pH value were very small and the treatment had no effect declared, but the longer of frozen storage, the pH value increased. This corresponds to a decrease in total LAB during frozen storage, thus reshuffle lactose by LAB into lactic acid also decreases and causes increases of pH value.
A study shows that the longer of the frozen storage of probiotic ice, then the lactic acid levels tend to decrease. The results showed ice cream with probiotic starter Lactobacillus casei and Bifidobacteriumbifidium (1: 1), the storage time of 10 days resulted in an average of 0.24% lactic acid, 20 days 0.23%, and 30 days 0.21% [14] . Decreased levels of lactic acid will increase the pH value. Results of other studies indicated that goat's milk yoghurt was kept frozen for 2, 4, 6 days had an average pH value of 5.51 (control), 5.94; 5.41; 5.61, respectively [19] . Changes in pH value leads to changes in the concentration of H + ions, so these changes will affect the value of the coefficient of absorption of milk due to the addition of H + ions that causes the density differences [20] .
Exopolysaccharide (EPS)
Statistical analysis showed that the addition of Cilembu sweet potato starch with different concentration on synbiotic yoghurt ice cream provide higly significant difference (P≤0.01) of the EPS values. The highest EPS produced by the addition of starch 3% (P 3 ), which is 0.200 g.L -1 . Exopolysaccharide production is generally related to the total LAB, because the EPS is produced by LAB. The highest value of total LAB is indicated by P 3 (5.400 log 10 cfu.mL -1 ), thus P 3 showed the highest EPS results.
Bacterial growth is divided into four phases, the first phase is lag (phase adaptation), the current phase of the bacteria have to adjust with the environment. Second, a log phase as bacterial growth phase. Third, the stationary phase where growth rate and mortality of bacteria are in a balanced state. Fourth, the death phase when the death rate has exceeded the growth rate of bacteria. EPS production will reach a maximum point when it reaches the stationary phase [21] .
One study showed that the average EPS from the fermentation process of yoghurt during 3 days have the highest value than fermentation 1 and 2 days, of which the value was 35.15 mg.L -1
(1 day), 37.25 mg.L -1 (2 days) and 56.05 mg.L -1 (3 days) [22] . Exopolysaccharide degraded because of the low activity of EPS enzymes in the next stage. The fermentation process lasts for only 24 hours in this study, thus the production of EPS has not reached the maximum value.
Exopolysaccharide produced in this study was crude EPS, because it is obtained by calculating the weight after drying. Crude EPS at 0 hour was at 157.33 to 166.67 mg.L -1 , after 24 hours of fermentation, increased to 579.00 to 2469.67 mg.L -1 [23] .
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Production of EPS can be affected by sources ofcarbon and nitrogen, physicochemical of LAB growth, such as temperature, pH, the presence of oxygen levels [24] . Minerals are needed for the synthesis of EPS. One study stated that the production of EPS achieve the best result (475.6 mg.L -1 ) with the addition of 0.5% sodium acetate, while the addition of magnesium sulphate lead to decreased production of EPS, the addition of potassium phosphate and citrate triamonium best produce EPS production at concentrations of 0.2% [25] . Minerals in Cilembu sweet potato such as calcium ±30 mg.100g -1 of sweet potatoes. Mineral is a component that is insoluble in water, thus the mineral of Cilembu sweet potato remain in produced starch even after undergoing a process of soaking. Microorganisms only takes few minerals, the exceeded amount of minerals can inhibit the growth of LAB [25] . The addition of starch 1-3% increase in total LAB and EPS, while 4-6% start resulted in a decrease in the number of LAB and EPS. It can be caused by too much mineral content on the addition of these concentrations.
Analysis of variance showed that different frozen storage times on synbiotic yogHurt ice cream provide higly significant difference (P≤0.01) of the EPS values. Storage time of 6 weeks resulted in the highest EPS value, 0.327 g.L -1 . EPS production increased from 0.205 g.L -1 (2 weeks); 0.250 g.L -1 (4 weeks); and 0.327 g.L -1 (6 weeks). Formation of EPS is part of a defense of bacteria in bad conditions [26] . Frozen storage causes dormant on bacteria and viability of bacteria can be decreased [27] . The amount of EPS produced and resistance during freezing did not find any correlation [28] , and freeze-dried for storage of cells [29] . Exopolysaccharide does not protect the bacteria from low temperatures. After 162 days of storage at temperature -40°C, melting at 4°C and freezing again at -40°C, viability of bacterial cell decreased 1-4% [28] . From the three statements, we can drawn a conclusion that the frozen storage causing bacteria through a phase of dormancy, so the bacterial activity is inhibited and do not affect the production of EPS.
Storage temperature at 5°C can cause browning occurs due to the Maillard reaction, which can not be seen clearly using the naked eye [30] . The Maillard reaction is a reaction between carbohydrates, in particular reducing sugar and a primary amine group. Maillard reaction is a nonenzymatic browning reaction [10] . The interaction between protein and carbohydrates can cause discoloration even if it stored at a temperature of 5°C, thus the frozen storage of allow interactions between carbohydrates, although in a slow cycle. Carbohydrates can be derived from the rest of the lactose which has not fermented, oligosaccharides (raffinose and stahyose) of Cilembu sweet potato starch, glucose is added when making the ice cream. The interaction between sugars can form transgalactosidase and increase the production of EPS.
Viscosity
Analysis of variance showed that the addition of Cilembu sweet potato starch with different concentration on synbiotic yoghurt ice cream provide higly significant difference (P≤0.01) of the viscosity values. The addition of 6% starch produce the highest viscosity value, i.e. 103.180 P. Value of viscosity was higher with more starch is added, the highest concentration of starch that been used in this research was 6%; that's why the viscosity values in this level was high than the other.
Starch consists of 18% amylose and 82% amylopectin [10] . Amylopectin of starch has a higher water absorption ability [9] , thus increase the viscosity. The increase in viscosity occurs due to gelatinization of Cilembu sweet potato due to the heating process. The starch granules are able to absorb water. The process of water absorption occurs when the kinetic energy of water molecules is stronger than the power of attraction between molecules of starch in the water. The process of water absorption resulting in swelling. The starch granules that already swollen can not be returned as the initial size, thus resulting in increased viscosity [10] .
Other constituents of ice cream also contributed to the increase in viscosity, such as a stabilizer. Carboxy Methyl Cellulose (CMC) used in the manufacture of ice cream can increase the viscosity (2.13%). It is because CMC dispersed in the liquid phase capable of binding large amounts of water and forms a gel that blocks the water framework to freedom of movement, so that the state the solution becomes more stable due to increased viscosity [31] .
ANOVA results showed that different of frozen storage times on synbiotic yoghurt ice cream providehigly significant difference (P≤0.01) of the viscosity values.The ice crystals are formed when a product is frozen below the freezing point of water. Homogenic nucleation is a combination between the water molecules that can cause the formation of ice crystals [32] . The (Dewi et al.) longer of frozen storage time, the more amount of ice crystals produced, so the buildup of ice crystals will lead to increase in viscosity.
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Ice cream has an unstable crystal and during frozen storage, the crystal will change either in the number, size or shape, so it is called recrystallization. Recrystallization can occur naturally at a constant temperature, but most commonly affected by temperature fluctuations. Recrystallization can occur at temperature -5°C. One study showed that ice crystals can grow in size at a temperature of -5°C and kept for 5 days, from 45 μm to 110 μm, the largest ice crystals found even reach 200 μm [33] . The water is converted into ice could increase the volume until 9%, the increased volume due to lower temperature. Food products that contain a lot of water, there will be the same, but the water content, the annealing temperature and the presence of space between cells greatly affect the volume changes [34] .
Increased viscosity of yoghurt can be affected by the bacterial strain producing EPS [35] . Some types of LAB were able to produce EPS are Lactobacillus acidophillus, L. casei, and L. plantarum [23] . Exopolysaccharide able to act as a thickener to increase the viscosity. The results showed when the EPS production of 0.200 g.L -1 value of the viscosity of the ice cream is 40.257 P. Exopolysaccharide achieving maximum production at 6 weeks of storage, 0.327 g.L -1 . At the same time the value of the viscosity of the ice cream also reaches the maximum value is 114.928 P.
Melting Rate
The addition of different concentration Cilembu sweet potato starch on synbiotic yoghurt ice cream showed a higly significant difference (P≤0.01) of the melting rate values. The melting rate is affected by the total solids contained in the ice cream [36] . Cilembu sweet potato starch is a source of solids [9] , the more amount of starch added, the lower speed of melting rate. The melting rate of synbiotic ice cream without the addition of cilembu starch was 26.150 minutes.50g -1 and with the addition of Cilembu starch 6% was 45.050 minutes.50g -1 as the highest value. It happened because of the increased solids led to the freezing point of ice cream down, water holding capacity of ice cream is getting stronger and the movement of free water is reduced, thus much water is trapped. Increasing the number of free water trapped will produce ice cream that slowly melts [37] . One study showed that a combination of ice cream with soy extract 40% and 15% cucumber pulp produces melting rate of 25.89 min [38] .
Melting rate of ice cream can be affected by the constituents of ice cream. Ice cream with a high fat content will not be easy to melt [39] . Stabilizers also give effect to the melting rate. Stabilizer dispersed in the liquid phase bind large amounts of water and forms a gel framework which prevents water molecules move freely and formed membranes of ice cream that will protect components from the effects of temperature [31] .
Melting rate related to the viscosity of the ice cream. High viscosity will produce ice cream with a low melting rate, consequently generated overrun value can be decreased. Observation on the melting rate of ice cream, indicates that the ice cream with low overrun value has a melting time which tended to last longer. One study showed that an ice cream with combination of the skim milk 0% and 10% sweet potato steamed produce a maximum melting speed that is 8.58 minutes, while the value of overrun was low, 22.2% [40] . Melting rate of ice cream in this study was of 25-45 minutes.50g -1 . Actually, melting rate of ice cream is about 10-15 minutes [36] . It shows that the ice cream produced in this study is good because it has a longer melting time.
Different frozen storage times on synbiotic yoghurt ice cream provide high significant difference (P≤0.01) of the melting rate values.The longer of frozen storage time, the more amount of ice crystals produced. That ice crystal can be changes in the number, shape and size into more numerous and larger during frozen storage causes increased viscosity of the ice cream. Along with increased viscosity, melting rate of ice cream decreases. The results showed that synbiotic yoghurt ice cream without treatments, viscosity value was lower by 40 (Dewi et al.) Melting rate of ice cream can be affected by many factors, including the amount of trapped air, ice crystals and fat globules tissue are formed during freezing [37] . The decrease of temperature of frozen storage, resulting the water will freeze back through the nucleation process (determining the cell nucleus), so the size of the ice crystals will increase to ≥100μm *42]. Its shape becomes rough, either on the surface or the interior of ice cream.
Glucose can withstand freezing so that ice cream is not easy to melt, especially after storage at low temperature (-18°C) [43] . Synbiotic yoghurt ice cream is made by adding sugar as much as 375 g.L -1 milk. The addition of high sugar was assumed to play a role in the decrease of melting rate. Use of sweeteners such as sugar as much as 25% may increase the viscosity because it is able to lower the water activity [44] , thus slowing the melting rate ice cream.
Overrun
Analysis of variance showed that the addition of Cilembu sweet potato starch with different concentration on synbiotic yoghurt ice cream provide highly significant difference (P≤0.01) of the overrun values. Value of overrun was lower with more starch is added. Amylopectin on starch is 82% with regard to the group branched chain α1,6 *10+. Thus, it is difficult to penetrate by air when the foaming and freezing process, so the value of overrun decreased. The highest concentration of starch that been used in this research was 6%, that's why the overrun values in this level was low than the other, which amounted to 10.257%.
Starch molecules have a very large number of hydroxyl groups, so it had the higher ability to absorb water and affect the increased of viscosity [10] . Decreasedof overrun occurred along with an increase in viscosity due to increased of adding Cilembu sweet potato starch. Solids are too high in ICM, can increase viscosity, thereby inhibiting the development of ICM and lowered overrun [31] . One study showed that a combination of skimmed milk 0% and 10% sweet potato steamed showed the lowest value of overrun, 22.22%, while the combination of 10% skim milk and sweet potato steamed 0% showed the highest value of overrun, 63.33% [40] .
Microstructures
Microstructure of synbiotic yogurt ice cream can be seen in Figure 1 . The image of ice cream was taken with a magnification of 1000x for the visible presence of EPS. Figure 2d looks has more EPS than other images, according to the results of EPS production of 6 weeks resulted in the highest value, i.e. 0.327 g.L -1 . Figure 1d sample had a high density compared to other images. Figure 1a and 1b were still seen the empty cavities, while Figure 1c empty cavity began to decrease. Density formed in Figure 1d because the longer stored at freezing temperatures, thus the ice crystals in ice cream will be found more. During frozen storage, the ice cream will have two events, i.e. propagation and recrystallization. Propagation is the process when the volume of ice in the ice cream increases, low temperatures cause the size of the ice crystals become larger with frozen water molecules around it. Recrystallization occurs when small ice crystals melt, and then freeze again in a larger size [45] . The ice crystals which formed were more numerous with sizes getting bigger and rough texture, thus increasing the viscosity of ice cream. Viscosity in the sixth week had the highest value, 114.928 P. Viscosity of the ice cream will be increased because of two things, the low temperature and the viscosity of the suspension of solid particles increases as the volume fraction of solid [41] .
The freezing process does not affect the metabolism of proteolysis. Proteolysis metabolism is still running [46] . Freezing causes of nonprotein nitrogen (NPN) increased, possibly due to damage cause by ice crystals in the case in matrix and cell bacteria liberate proteolytic enzymes into the media [47] . The formation of ice crystals during freezing cause the dehydration of the protein thus encourages the breakdown of the protein structure. This causes tiny fat droplets interact and form larger granules. Protein becomes denser or interact to form a disulfide bridge around the newly formed fat granules. After the liquefaction process, the protein can not fully bind the water back [48] .
CONCLUSION
The addition of 1-6% Cilembu sweet potato starch was able to increase viscosity, lowering the melting rate and overrun. The addition of starch 1-3% increased the total LAB, EPS and lowering the pH. The addition of 4-6% starch lowers total LAB, EPS and increase pH. Storage at 2, 4 and 6 weeks increased the pH, EPS, viscosity, melting rate and lowers of total LAB.
We recommend increasing the storage time to know the maximum time limit of storage for synbiotic yoghurt ice cream to maintain its quality. We also recommended advancing testing of EPS to prove the truth of produced EPS, because synbiotic yoghurt ice cream has many constituent components.
